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DISPERSIBLE ORGANOCLAY FOR UNSATURATED POLYESTER RESINS 

The invention concerns an organoclay, or organophilic 
clay composition, which is readily dispersible in unsaturated 
polyester resin compositions and is specially adapted to confer 
5 thixo tropic properties thereon. 

Unsaturated polyester resins are generally formed by 
polymerising together an unsaturated dihydric alcohol, such as 
ethylene or propylene glycol, with an unsaturated dicarboxylic 
acid, such as maleic acid, fumaric acid or phthalic acid, or 

10 - mixtures thereof. The polymerisation reaction is generally 
quenched by pouring the reaction mixture at a temperature of 
about 200°C into styrene maintained at a temperature in the 
range 30 - 80°C. The concentration of the resin in the styrene 
solution is generally about 70% by weight at this point, but 

15 further styrene is added to dilute the solution to about SO - 
55% by weight of resin "for ease of handling in commercial 
applications. The styrene solution of the resin at a concentra- 
tion in the range 50 - 55% by weight has almost Newtonian rheo- 
logical properties so that when the resin is used to form a 

20 fibre-reinforced structure the solution tends to flow under 
gravity on vertical or inclined surfaces. It is customary, 
therefore, to incorporate into the styrene solution of the resin 
a thixotropic gelling agent. One gelling agent which has been 
successfully used is fumed silica, which may be stirred into the 

25 resin solution using moderate shear. However fumed silica has 



the disadvantages that its bulk density is very low, being of 
the order of 0.06 g.cnT 3 and that it generates hazardous dust. 
Its cost is also relatively high, the cost of the fumed silica 
being about 4% of the selling price of the resin solution. 

Organoclays provide a possible alternative to fumed 
silica and have the advantages of being cheaper and less dusty 
than fumed silica and of having a higher bulk density in the 
range of from 0.3 to 0,8 g.cnT 3 . However, organoclays gener- 
ally have the disadvantage that they will not disperse and 
provide the required gelling properties if stirred directly 
into the solution of the polymer in styrene. It is necessary 
first to disperse the organoclay in styrene to form a "pregel" 
and then to mix the pregel with the polymer solution. An 
additional mixing stage is therefore required and the additional 
capital cost is not favoured by manufacturers* A further 
disadvantage is that, since the concentration of polymer in 
the styrene should be as high as possible, the quantity of 
styrene which can be added in the form of a pregel is limited 
and the highest concentration of organoclay in styrene which 
can be achieved before the suspension becomes undesirably 
viscous and difficult to handle is about 5% by weight. In 
cases therefore where a particularly viscous polyester resin 
composition is required, it may not be possible to use an 
organoclay as the thixotropic gelling agent. 

The object of the invention is to provide an organo- 
clay composition which can be stirred directly into a styrene 
solution of a polyester and which will provide thixotropic 
gelling properties. 
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British patent application no, 85.31254 corresponding 
to United States Serial No. 940,988 of which this application is 
a continuation-in-part, describes a thixotropic gelling compo- 
sition for unsaturated polyester resins which comprises a mixture 
5 of a smectite clay, a quaternary ammonium compound which is 

capable of rendering the smectite clay organophilic and a parti- 
culate second inorganic material, in particular finely divided 
silica having an average particle diameter in the range from 
(K005 jum to 0.5~^m7~the second "inorganic material constituting 
10 from 10% to 50% by weight of the mixture. There is preferably 
used as the quaternary ammonium compound a mixture comprising 
from 25 mol% to 100 mol% of dimethyl benzyl hydrogenated tallow 
ammonium chloride (2MBHT) and from 75 mol% to 0 mol% of dimethyl 
di (hydrogenated tallow) ammonium chloride ( 2M2HT) • The mixture 
15 of smectite clay, quaternary ammonium compound and second inor- 
ganic material in suspension in water is preferably subjected 
to high shear mixing for a time sufficient to dissipate in the 
mixture at least 100 KJ of energy per kg. of dry solids in the 
mixture. 

20 United States Patent No. 4,473,675 describes a thixo- 

tropic cross-linkable unsaturated polyester composition which 
comprises an aromatic unsaturated monomer having an amount of 
an organoclay dispersed therein. The organoclay comprises the 
reaction product of a smectite clay and a mixture of 2M2HT and 

25 2MBHT, the amount* of quaternary ammonium compounds used being 
from 95 to 140 milliequivalents per lOOg of dry clay. 

British Patent No. 2,090,584 describes an organoclay 
composition which can be stirred directly into a solution of a 
polyester in styrene (page 32, lines 23-27 and 52-55), but the 



organoclay, in addition to the quaternary ammonium compound, 
also requires from 5 - 100 milliequivalents per lOOg of dry 
smectite clay of an organic anionic compound (page 5, lines 
20-22). 

The invention concerns a process for preparing an 
organophilic clay gellant which is particularly adapted for 
increasing the viscosity of unsaturated polyester resins, 
the process comprising the following steps: 

a) an aqueous suspension of a smectite clay is 
-subjected to a particle size separation to remove from the 

smectite clay substantially all particles having a diameter 
larger than 53 jim; 

b) the suspension of smectite clay particles smaller 
than 53 jim which is the product of step a) is subjected to 
high shear mixing under conditions such that at least 100 KJ of 
energy per kg of dry smectite clay is dissipated in the suspen- 
sion; 

c) the pH of the suspension which is the product of 
step b) is adjusted to lie within the range from about 2 to 
about 6, preferably from about 2.5 to about 5.5; 

d) the suspension which is the product of step c) 

is mixed with one or more quaternary ammonium compounds having 
at least one higher alkyl group containing from 10 to 24 carbon 
atoms in proportions such as to provide from 95 to 140 milli- 
equivalents of quaternary ammonium compounds per lOOg of dry" 
smectite clay; and 

e) the mixture formed in step d) is dewatered, dried 
and the dried material comminuted to provide a particulate 
material substantially all of which passes through a sieve of 
nominal aperture 0.250 mm. 



In step a) the smectite clay may be, for example, 
bentonite r montmorillonite, hectorite, saponite, beidellite, 
nontronite or fuller's earth. The smectite clay is preferably 
mixed with water, and optionally a dispersing agent for the 
smectite clay, to form a suspension containing from about 1% 
to about 10% by weight of the smectite clay and the suspension 
is then passed through a sieve of nominal aperture 53 pm. The 
suspension passing through the sieve may then be subjected to a 
further particle size separation step by gravitational or 
centrifugal sedimentation. 

In step b) the suspension of smectite clay particles 
of diameter smaller than 53 pm is preferably subjected to high 
shear mixing in a homogenizer of the type in which the suspen- 
sion is forced in the form of a thin film edgewise through a 
thin, hard surfaced gap under a pressure of at least 250 pounds 
per square inch (1.7 MPa) and at a high velocity. A suitable 
homogenizer is described in British Patent 987176 (or in United 
States Patents 3,039,703 and 3,162,379). Such a homogenizer is 
manufactured by the Manton-Gaulin Company. Advantageously, the 
homogenizer is operated at a pressure of at least 1500 pounds 
per square inch (10.5 MPa). The amount of energy, in KJ per kg 
of dry solids, dissipated in the suspension is given by the 
expression:- 

E * nP.lO^ 
w 

where P is the pressure in MPa exerted in the homogenizer, n is 
the number of passes through the homogenizer, and w is the 
weight of grams of dry solids in 1 litre of the aqueous suspen- 
sion. 



In step b) there may be added to the aqueous suspen- 
sion of the smectite clay an aqueous suspension of a second 
inorganic material which is advantageously finely divided silica 
having an average particle diameter in the range from 0.005 Jim 
to 0,5 jira. The second inorganic material suitably constitutes 
from 10% to 50% by weight of the mixture of smectite clay, 
second inorganic material and quaternary ammonium compound* 

The aqueous suspension of the second inorganic material 
_is pre ferably also subjected to high shear mixing under condi- 
tions such that at least 100 KJ of energy per kg. of dry smec- 
tite clay is dissipated in the suspension. Either the aqueous 
suspension of the smectite clay and the aqueous suspension of 
the second inorganic material are each subjected separately to 
high shear mixing and the two suspensions are then mixed 
together or the suspensions of smectite and* second inorganic 
material are first mixed together and the mixed suspension 
subjected to high shear mixing • 

In step c) the pH of the suspension produced in 
step b) is preferably treated with a dilute acid which may be, 
for example, hydrochloric acid, suphuric acid, nitric acid, 
phosphoric acid or acetic acid. Alternatively water soluble 
salts of a strong acid and a weak base, for example aluminum 
chloride or aluminum suphate may be used. Advantageously the 
pH of the suspension is adjusted to lie within the range from 
3 to 5. 

In step d) the quaternary ammonium compounds are pre- 
ferably chosen from the group which can be represented by the 
general formula: 
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R«3 



R3 



wherein Ri is a saturated or unsaturated alkyl group having 
5 -from 10 to 24 carbon atoms , R2 and R3, which may be the same 
or different, are each a saturated or unsaturated alkyl group 
* having from 1 - 24 carbon atoms or an aralkyl group having 
from 7 to 10 carbon atoms, R4 is an alkyl group having from 1 
to 6 carbon atoms or an aralkyl group having from 7 to 10 carbon 

10 atoms, and X is OH, CI, Br, I, N0 2 , CH3SO4 or CH 3 . COO, Examples 
of such quaternary ammonium compounds are the methyl benzyl 
dialkyl ammonium chlorides, the dimethyl dialkyl ammonium 
chlorides, the dimethyl benzyl alkyl ammonium chlorides, the 
benzyl trialkyl ammonium chlorides, and the methyl trialkyl 

15 ammonium chlorides in which the alkyl group is a mixture of 

hydrocarbon radicals derived from tallow having from 14 to 20 
carbon atoms but in which Cig radicals predominate . (A typical 
analysis of such a mixture of hydrocarbon radicals contained 
in tallow is: C i4 4.5%; C15 0.5%; C 16 30.5%; C17 1.5%; Ci 8 62.0% 

20 and C20 1»0%). The hydrocarbon radicals may be partially 

unsaturated as a result of treating the tallow with hydrogen in 
the presence of a suitable catalyst. 

Most preferably the suspension produced in step c) 
is treated with a mixture of methyl benzyl di (hydrogenated 

25 tallow) ammonium chloride (MB2HT) and dimethyl benzyl hydro- 
genated tallow ammonium chloride (2MBHT) in proportions ranging 



from 25 mol% of MB2HT and 75 raol% of 2MBHT to 100 mol% of MB2HT 
and 0 moll of 2MBHT. 

In step e) the suspension of the product formed by 
reacting the smectite clay with the quaternary ammonium com- 
pounds is preferably dewatered by filtration or by centrifuga- 
tion, optionally washed with water, and thermally dried. 

The dry material is then lightly comminuted to yield 
a product consisting of particles substantially all of which pas 
through a sieve of nominal aperture 0.250 mm. Particles 
prepared in this way are ideally suited for incorporation 
into a cross-linkable, unsaturated polyester resin composition. 

The following examples are intended to be illustrative 
of the invention but not limitative. 

Example I 

An aqueous suspension of bentonite was prepared by 
mixing raw Wyoming sodium bentonite in a blunger with sufficient 
water to form a suspension containing 10% by weight of dry clay. 
The suspension thus formed was passed through a No. 300 mesh 
British Standard sieve (nominal aperture 0.053 mm) and the 
undersize fraction was diluted to 4% by weight of solids with 
water and subjected to a. particle size separation in a nozzle 
discharge, disc centrifuge at a flow rate of 1 litre per minute. 
The fine product of the centrifuge, at a solids content of 2.5% 
by weight, was then passed once through a Manton-Gaulin homo- 
genizer at a pressure of 4000 psi (27.6 MPa). The energy dissi- 
pated in the suspension during the single pass through the 
Manton-Gaulin homogenize r was 1089 KJ per kg of dry clay. 

The suspension was then divided into fourteen portions 
and each portion was heated to 70«C and treated with a different 



quantity of 10% by weight hydrochloric acid solution to give a 
different pH value in the range from 2 to 8. During and after 
the addition of acid the suspension was stirred by means of a 
laboratory paddle mixer for a total time of 10 minutes, and there 
was then added to each portion 105 milliequivalents per 100 g 
of dry bentonite of a mixture consisting of 75 mol% of MB2HT and 
25 mol% of 2MBHT and stirring was continued for a further 30 
minutes. Each organoclay thus formed was separated from the 
liquid medium by f iltra tion and the filter cake was crumbled and 
dried in a fludized bed dryer for 1 hour, 15 minutes 'at 60°C. 
In each case the dried product was screened on a No. 60 mesh 
British Standard sieve (nominal aperture) 0.250 mm) and the 
fraction passing through the sieve was stirred into an unsatur- 
ated polyester resin composition using a laboratory stirrer 
rotating at 3,500 rpra. The amount of dry organoclay incorpora- 
ted into the polyester resin composition was 1% by weight based 
on the weight of the resin and the resin was a rapid-curing, 

general-purpose polyester resin marketed by the Scott Bader 

Company Limited under the tradename. "CRYSTIC 196" ("CRYSTIC" 
is a Registered Trademark) which is believed to be a copolymer 

of o-phthalic acid, fumaric acid and propylene glycol, having 

a number average molecular weight of about 4,500. 

The viscosity of the polyester resin composition 

containing each of the fourteen organoclays as a gelling agent 

was measured using a Brookf ield viscometer at a spindle speed 

of 0.5 rpm. 

The results are set forth in Table. I below: 
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table I 



20 



30 



35 



PH of bentonit* s.^neion ^^M?*** aJ 

5 2:o 9 0 8 

2 - 5 o 1222 

2 -50 "00 
2 ce 5600 

S.'o! 8000 
10 3 35 5800 

• 3.49 7600 

4 -oo "00 

4 -03 "00 

4.90 7000 

15 s.l? 5600 

7 '03 3400 

8.08 3000 

3200 

The results indicate that the gelling properties of 
the organoclay i„ an unsaturated polyester resin composition 
are best when the pH of the bentonite suspension has been 
adjusted to lie within the range from about 3 to about 4 before 
preparation of the organoclay. 

Example 2 

An aqueous suspension of bentonite was prepared and 
treated in exactly the same way as is described in Example 1 
above as far as the treatment in the Manton-Gaul in homogenizer. 
The suspension which had been treated in the homogenizer was 
then divided into eight portions and each portion was treated 
with a different quantity of 10% by weight hydrochloric acid 
solution to give a different pH value in the range from 2 to 9. 
The acid-treated suspension was then passed once through the 
Manton-Gaulin homogenizer at a pressure of 4000 psi (37.6 MPa) 
and there was added to the feed container of the homogenizer 
sufficient of a 1% emulsion in water of a mixture of quaternary 
ammonium compounds to provide 100 milliequivalents of the mixed 



25 
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quaternary ammonium compounds per 100 g of dry bentonite. The 
mixture of quaternary ammonium compounds consisted of 50 mol% 
of dimethyl di (hydrogenated tallow) ammonium chloride (2M2HT) 
and 50 mol% of 2MBHT. Each organoclay thus formed was separated 
5 from the liquid medium by filtration and the filter cake was 
dried and screened as described in Example 1. 

Each dry organoclay thus formed was stirred into an 
unsaturated polyester resin composition in an amount equivalent 
to 1% by weight, based on the weight of the resin. In this case 

10 the resin was a polyester resin marketed by British Industrial 
Plastics Limited under the tradename "BEETLE 8128". ( "BEETLE* 
is a Registered Trademark). 

The viscosity of the polyester resin composition con- 
taining each of the eight organoclays as a gelling agent was 

15 measured using a Brookf ield viscometer at a spindle speed of 
0.5 rpra. 

The results are set forth in Table II below: 
Table II 

Viscosity of polyester 
20 pH of bentonite suspension resin composition (mPa.s) 

9.05 1200 

7.78 1000 

6.97 1000 

5.90 1600 

25 5.00 2000 

4.09 2200 

3.08 2600 

2.08 3800 

Here it can be seen that, with the combination of. 

30 quaternary ammonium compounds which were used in this Example, 

the best gelling action in the polyester resin is achieved 

when the pH of the bentonite suspension is 2, and that when the 

pH of the bentonite suspension is above about 6 the gelling 

effect is negligible. 
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Example 3 

The same raw bentonite as was described in Example I 
was treated in the same manner as described therein except that 
different portions of the bentonite suspension were passed 
through the Manton-Gaulin homogenizer at different pressures 
or for a different number of passes. In each case the suspen- 
sion passed through the homogenizer contained 2.59% by weight 
of dry bentonite. 

Each bentonite suspension which had been passed 
through the homogenizer was treated with a 0.0025 M solution 
of aluminum chloride in water to give a pH of 4.55. 

Each suspension was then mixed with sufficient of a 
mixture consisting of 75 raol% of MB2HT and 25 mol% of 2MBHT 
to provide 105 milliequivalents of mixed quaternary ammonium 
compounds per 100 g of dry bentonite. The method of preparing, 
filtering, drying and screening each organoclay was as described 
in Example 1. 

Each dry organoclay was stirred into the same unsatur- 
ated polyester resin as was described in Example 1 in an amount 
equivalent to 1% by weight based on the weight of the resin and 
the viscosity of the resin composition containing each organo- 
clay as a gelling agent was measured using a Brookfield 
viscometer at a spindle speed of 0.5 rpra. 

The results are set forth in Table III below: 
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Table III 

Viscosity 
of poly- 
Energy dissipated ester resin 
5 Pressure in No. of passes in bentonite sus- composition 

homogenizer through homogenizer pension (KJ kg" 1 ) (mPa.s) 

(psi) (MPa) , , ; 

4000 27,6 1 1038 4200 

4000 27.6 2 2076 4600 

10 4000 27*6 3 3114 6200 

5500 37.9 1 H25 6000 

7000 48.3 1 1816 6800 

Example 4 

The same raw bentonite as was described in Example 1 

15 was treated in the same way as described therein as far as the 
treatment in the Manton-Gaulin homogenizer. The suspension 
which had been treated in the homogenizer was treated with 
sufficient 10% by weight hydrochloric acid solution to reduce 
the pH of the suspension to 4 and the acid treated suspension 

20 was divided into four portions. .Each portion was heated to a 
temperature of 70°C and treated with a different quantity of 
a mixture consisting of 75% mol% of MB2HT and 25 mol% of 2MBHT 
in the manner described in Example 1. The four organoclay 
suspensions produced thereby were dewatered by filtration, 

25 dried and screened as described in Example 1 and each dry 

organoclay was stirred into the same unsaturated polyester resin 
composition as was used in Example 1 in an amount equivalent to 
1.5% by weight, based on the weight of the resin. 

The viscosity of the polyester resin composition con- 

30 taining each of the four organoclays as a gelling agent was 
measured using the Brookfield viscometer at spindle speed of 
0.5 rpm. 
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The results are set forth in Table IV below: 



Table IV 



5 



Milliequivalents of 
quaternary ammonium 
compounds per 100 g 
of bentonite 



Viscosity of 
polyester resin 
composition 
(mPas ) 



10 



100 
105 
110 
115 



11600 
14400 
10400 
14000 



These results show that the optimum viscosifying 



effect is achieved when the organoclay contains 105 milli- 
equivalents of the mixture of quaternary ammonium compounds 



and that there is little advantage in using a larger quantity. 



The same raw bentonite as was described in Example 1 
was treated in the same way as described therein as far as the 
treatment in the Manton-Gaulin homogenize r. A suspension was 
also prepared containing 4.3% by weight of a precipitated silica 
20 having a median ultimate particle diameter of 0.03 pm. This 

silica suspension was also passed once through the Manton-Gaulin 
homogenizer at a pressure of 4000 psi (27.6 MPa), there being 
dissipated in the suspension 625 KJ of energy per kg of dry 
silica. 

25 The suspension of bentonite and the suspension of 

silica were then mixed in proportions such that the amount of 
silica present in the final dry organoclay was 20% by weight 
based on the total dry weight of silica, bentonite and 
quaternary ammonium compounds. The suspensions were mixed 

30 together in a vessel which was stirred by means of a laboratory 
paddle mixer and which was heated on a water bath to maintain 
the temperature of the mixed suspensions at 65°C. There was 
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Example 5 



added to the mixture sufficient 10% by weight hydrochloric acid 
solution to lower the pH to 4 followed by a solution in isopro- 
pyl alcohol of a mixture consisting of 75 mol% of 2MBHT and 25 
mol% of 2M2HT, the quantity of the mixture of the quaternary 
ammonium compounds being such as to provide 100 railliequivalSnts 
of quaternary ammonium compounds per 100 g of dry bentonite. 
The organoclay thus formed was dewatered by filtration and dried 
as described in Example 1. The dry organoclay was then divided 
into three portions which were then comminuted under different 
conditions to give comminuted products consisting of particles 
substantially all of which were smaller than 0.250 mm r 0.120 mm 
and 0.080 mm respectively. 

Each comminuted organoclay was stirred into the same 
unsaturated, polyester resin composition as was used in Example 
I, in an amount equivalent to 1.5% by weight, based on the 
weight of the resin. 

The viscosity of the polyester resin compositions 
containing each of the three organoclays as a gelling agent was 
measured using the Brook field viscometer at a spindle speed of 
0.5 rpm. 

The results are set forth in Table V below: 

Table V 

Comminuted such that ca.100% Viscosity of polyester 

by weight of the particles resin composition 

are smaller than (mm) (mPas) 



These results show that in order to achieve the best 
viscosifying effect the dry organoclay should not be comminuted 
any more finely than is necessary to achieve a maximum particle 
size of about 0.250 mm. 



0.250 
0.120. 
0.080 



11120 
8400 
7000 
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Example 6 

An organoclay was prepared by the method described in 
Example l r the amount of 10% by weight hydrochloric acid solution 
added being sufficient to lower the pH of the bentonite suspen- 
5 sion to 4 and the mixture of quaternary ammonium compounds 

consisting of 75 mol% of MB2HT and 25 mol% of 2MBHT in an amount 
sufficient to provide 105 milliequivalents of quaternary ammonium 
compounds per 100 g of dry bentonite. 

Portions of the dry organoclay thus formed were ^ 
10 stirred, in an amount equivalent to 1% by weight based on the 

weight of the resin, into eight different unsaturated polyester 
resin compositions. 

As a comparison, there was also stirred into second 
samples of each of the resin compositions 1% by weight, based 
15 on the weight of the resin, of a fumed silica which was of the 
type marketed by Degussa AG under the tradename "AEROSIL 200". 

This fumed silica had a specific surface area, as 
measured by the BET nitrogen adsorption method, of 200 + inl- 
and an average ultimate particle diameter of 0.012 ;im. 
20 The viscosity of each of the sixteen polyester resin 

compositions containing either the organoclay or the fumed 
silica as a gelling agent, was measured using the Brookfield 
viscometer at a spindle speed of 0,5 rpra. 

The results are set forth in Table VI below: 
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TableVI 



Polyester 
resin 



Number average Mean acid 
molecular weight number 



Viscosity of poly- 
ester resin compo- 
sition (mPas) 

fumed 
organoclay silica 



10 



15 



20 



25 



CRYSTIC 196 

CRYSTIC 
(Australian) 



4500 



3500 

U.S. Polyester A 5000 

U.S. Polyester B 3000 & 
10, 000* 

U.S. Polyester C 20,000 

U.S. Polyester D 2500 

U.S. Polyester E 2000 

U.S. Polyester F 30,000 



na 

19 
30 
19 

20.5 
21 
28 
12 



6000 

4000 
4600 
4400 

4200 
4600 
4800 
6000 



8400 

2800 
2800 
2800 

3000 
5400 
3200 
8400 



Note 1 - This appeared to be a mixture of two copolymers each 
with its own average molecular weight. 

Thus, in five of the eight polyester resin compositions 
the organoclay prepared in accordance with the invention gives 
an enhanced viscosifying effect as compared with the conventional 
fumed silica stir-in gelling agent. 

While this invention has been particularly set forth 
in terms of specifics, it is understood in view of this disclo- 
sure, that numerous variations upon the invention are now enabled 
to those skilled in the art, which variations yet reside within 
the scope of the present teaching. Accordingly, the invention is 
to be broadly construed, and limited only by the scope and spirit 
of the claims now appended hereto. 
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CLAIMS 

1 . A process for preparing an organoclay 
gellant, comprising the steps of: 

a) subjecting an aqueous suspension of a 

5 smectite clay to a particle size separation to remove 
from the smectite clay substantially all particles 
having a diameter larger than 53 microns. 

b) subjecting said suspension of smectite clay 

. particles smaller than 53 microns to high shear mixing 
10 under conditions s uch t hat at least 100 KJ of energy 
per kg of dry smectite clay is dissipated in the 
suspension; 

c) adjusting the pH of said suspension that has 
been subjected to high shear mixing to lie within the 

15 range of from about 2 to about 6; and 

d) mixing said suspension having a pH in said 
range with one or more quaternary ammonium compounds 
having at least one higher alkyl group containing from 
10 to 24 carbon atoms in proportions such as to provide 

20 from 95 to 140 milliequivalents of quaternary ammonium 
compound (s) per 100 g of dry smectite clay. 

2. A process as claimed in claim 1, wherein 
after the smectite clay has been treated with the 
quaternary ammonium compound(s) it is dewatered and 

25 dried. 

3. A process as claimed in claim 2, wherein the 
dewatered and dried material is comminuted to provide a 
particulate material substantially all of which passes 
through a sieve of nominal aperture 0.250 mm. 

30 4. A process as claimed in any preceding claim, 

wherein said pH is in the range of from about 2.5 to 
about 5.5. 

5. A process as claimed in any preceding claim, 
wherein said pH is in the range of from about 3 to 

35 about 4. 

6. A process as claimed in any preceding claim, 
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wherein said suspension of smectite clay particles of 
diameter smaller than 53 microns is subjected to high 
shear mixing in a homogenizer of the type in which the 
suspension is forced in the form of a thin film 
5 edgewise through a thin, hard surfaced gap under a 
pressure of at least 250 pounds per square inch (1.7 
MPa) and at a high velocity. 

7. A process as claimed in any preceding claim, 
wherein the or each quaternary ammonium compound is 

10 selected from the class consisting of compounds which 
can be represented by the general formula; 

j 1 + 
R 4 -N R2 X- 

I 

R 3 J 

15 wherein Rj is a saturated or unsaturated a Iky 1 group 

having from 10 to 24 carbon atoms, R2 and R3, which may 
be the same or different, are' each a saturated or 
unsaturated alkyl group having from 1 to 24 carbon 
atoms or an aralkyl group having from 7 to 10 carbon 

20 atoms, R4 is an alkyl group having from 1 to 6 carbon 
atoms or an aralkyl group having from 7 to 10 carbon 
atoms, and X is OH, CI, Br, I, N0 2 , CH3SO4 or CH 3 . COO. 

8. A process as claimed in claim 7, wherein the 
quaternary ammonium compounds comprise methyl benzyl di 

25 (hydrogena ted tallow) ammonium chloride (MB2HT) and 

dimethyl benzyl hydrogenated tallow ammonium chloride 
(2MBHT) in proportions ranging from 25 mol% of MB2HT 
and 75 mol % of 2MBHT to 100 mol% of MB2HT and 0 mol% 
of 2MBHT. 

30 9. A process as claimed in any preceding claim, 

wherein there is added to said aqueous suspension of 
smectite clay particles smaller than 53 microns an 
aqueous suspension of a second inorganic material being 
a finely divided silica. 
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10. A process as claimed in claim 9, wherein the 
finely divided silica has an average particle diameter 
in the range of 0.005 microns to 0.5 microns. 

11. A process as claimed in claim 9 or 10, 

5 wherein said second inorganic material constitutes from 
10% to 50% by weight of the mixture of smectite clay, 
second inorganic material and quaternary ammonium 
compound. 

12. A process as claimed in claim 9, 10 or 11, 
10 wherein either the aqueous suspension of the smectite 

clay and the aqueous suspension of the second inorganic 
material are each subjected separately to high shear 
mixing and the two suspensions are then mixed together, 
or the suspensions of smectite clay and second 
15 inorganic material are first mixed together and the 
mixed suspension subjected to high shear mixing. 

13. An organoclay composition which is readily 
dispersible in unsaturated polyester resin 
compositions, made by a process comprising the steps 

20 of: 

a) subjecting an aqueous suspension of a 
smectite clay to a particle size separation to remove 
from the smectite clay substantially all particles 
having a diameter larger than 53 microns. 
25 b) subjecting said suspension of smectite clay 

particles smaller than 53 microns to high shear mixing 
under conditions such that at least 100 KJ of energy 
per kg of dry smectite clay is dissipated in the 
suspension; 

30 c) adjusting the pH of said suspension that has 

been subjected to high shear mixing to lie within the 

range of from about 2 to about 6 ; and 

d) mixing said suspension having a pH in said 

range with one or more quaternary ammonium compounds 
35 having at least one higher alkyl group containing from 

10 to 24 carbon atoms in proportions such as to provide 
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from 95 to 140 milliequivalents of quaternary ammonium 
compounds per 100 g of dry smectite clay. 

14. An organoclay composition as claimed in claim 
13, wherein there is added to said aqueous suspension 
of smectite clay particles smaller than 53 microns an 
aqueous suspension of a second inorganic material being 
a finely divided silica having an average particle 
diameter in the range of 0.005 microns to 0.5 microns. 

15. An unsaturated polyester resin composition 
including. a_ndnor_amount_of _an organoclay composition, 
made by a process comprising the steps of: 

a) subjecting an aqueous suspension of a 
smectite clay to a particle size separation to remove 
from the smectite clay substantially all particles 
having a diameter larger than 53 microns; 

b) subjecting said suspension of smectite clay 
particles smaller than 53 microns to high shear mixing 
under conditions such that at least 100 KJ of energy 
per kg of dry smectite clay is dissipated in the 
suspension; 

c) adjusting the pH of said suspension that has 
been subjected to high shear mixing to lie within the 
range from about 2 to about 6; and 

d) mixing said suspension having a pH in said 
range with one or more quaternary ammonium compounds 
having at least one higher alkyl group containing from 
10 to 24 carbon atoms in proportions such as to provide 
from 95 to 140 milliequivalents of quaternary ammonium 
compounds per ,100 g of dry smectite clay. 

16. An unsaturated polyester resin composition as 
claimed in claim 15, wherein there is added to said 
aqueous suspension of smectite clay particles smaller 
than 53 microns ah aqueous suspension of a second 
inorganic material being a finely divided silica having 
an average particle diameter in the range of 0.005 
microns to 0.5 microns. 
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17. A process for preparing an organoclay gel 1 ant 
substantially as hereinbefore described, with reference 
to the accompanying Examples. 

18. An organoclay composition substantially as 
5 hereinbefore described, with reference to the 

accompanying Examples, 

19. An unsaturated polyester resin composition 
substantially as hereinbefore described, with reference 
to the accompanying Examples. 
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